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IN THE CLAIMS 

What is claimed is: 

1 1 . A multiplexing system, comprisir^: 

2 at least two light sources suitabl^for providing respective input light beams each having 

3 respective light wavelengths; and 

4 a multi-dimensional grating suitable for receiving said input light beams and diffracting 
at least one said Ught wavelength to form a single output light beam, thereby 
multiplexing said ligh^wavelengths such that they are present in said output light 
beam. 

1 2. The multiplexing system onclaim 1 , wherein: 

2 said light wavelength fromlone said light source is a principal wavelength; 

3 said light wavelength fronf the other said light source is a diffractable wavelength; and 

4 said multi-dimensional gr&ting is arranged such that said input light beam having said 

5 principal wavelength is received and passed therethrough and said input light 

6 beam having saidjyiffractable wavelength is received and said diffractable 

7 wavelength is combined with said principal wavelength. 

1 3. The multiplexing systeni of claim 2, wherein said principal wavelength is a plurality or 

2 range of wavelengths, thereby producing said output light beam with an addition of said 

3 diffractable wavelength into saild plurality or range of wavelengths. 

1 4. The multiplexing system of claim 1, wherein: 

2 at least one said light s|)urce provides its respective said light wavelength including a 

3 plurality of wavelengths; and 

4 said multi-dimensional grating has characteristics suitable for diffracting said plurality of 

5 wavelengths concurrently. 



1 5. The multiplexing system of claim 1, wherein: 

2 at least one said light sl)urce provides its respective said light wavelength including a 

3 range of wavelengths; and 
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said multi-dimensional grating has characteristics suitable for directing said range of 
wavelengths. 

6. The multiplexing system of claim 1, wherein said multi-dimensional grating is a planar 
grating. 




The multiplexing system of claim 6, wherein: 
said planar grating is optically two-dimensionally asymmetrical; and 
said light wavelengths are each respectively^diffracted by said planar grating with respect 
to one asymmetric dimension, thereby permitting said planar grating to multiplex 
both of said diffractable wavelengths into said output Ught beam. 



8. The multiplexing system of claim 1, jvherein said multi-dimensional grating is a cubical 
grating. 




9. The multiplexing system of claim 8, wherein: 

said cubical grating is optically two-dimensionally asyrametrical; and 

said light wavelengths are each respectively diffracted by said cubical grating with 

respect to one asymmetric dimension, thereby permitting said cubical grating to 
multiplex both of said diffractable wavelengths into said output light beam. 



1 0. The multiplexing systemfof claim 8, further comprising: 

a third said light source also suitable for providing a said input light beam having a said 
light wavelength; 

and wherein: 

said cubical grating is /optically three-dimensionally asymmetrical; and 
said light wavelengths are each respectively diffracted by said cubical grating with 

respect to one/ asymmetric dimension, thereby permitting said cubical grating to 
multiplex all three of said diffractable wavelengths into said output light beam. 
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1 11. The multiplexing system of claim 1 , wherein the multiplexing systemji^ludes a plurality 

2 of said multi-dimensional gratings and a plurality of said light sources su^in number that each 

3 said multi-dimensional grating has at least one said light source providing its respective said light 

4 wavelength to that said multi-dimensional grating. 




1 12. The multiplexing system of claim 11, wherein sai^plurality of said multi-dimensional 

2 gratings are physically discrete. 



1 13. The multiplexing system of claim 1 1 , wherein said plurality of said multi-dimensional 

2 gratings are integrated into one contiguous physical unit. 




1 14. The multiplexing system of claim 1 , wherein: 



2 the multiplexing system includes at least two said light sources which provide respective 
J 3 said input Hght be^s having respective wavelength sets comprising plurahties of 

P 4 wavelengths of li^t; 

5 the multiplexing systra/includes a plurality of said multi-dimensional gratings suitably 
h' 6 arranged to form at least one and as many as three input grating blocks; 

J" 7 the multiplexing system includes a plurality of said multi-dimensional gratings suitably 

8 arranged tio form an output grating block; 

II 

£;j 9 said input grating blocks are each suitably arranged to receive one said input hght beam 
i« 10 and t(/diflfractably provide its said wavelength set to said output grating block; 

Hll andy 

12 said output grating block is suitably arranged to receive said wavelength sets from said 

13 input grating blocks and to diffractably combine said wavelength sets such that 

14 /hey are present in said output light beam, thereby interleaving all said 

15 / wavelengths of light. 



1 15. TTae multiplexing system of claim 14, wherein: 

2 /aid multi-dimensional gratings in said output grating block are planar gratings; and 

3 / two said input grating blocks provide said wavelength sets to said output grating block. 
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1 16. The multiplexing system of claim 14, wherein: i 

2 said multi-dimensional gratings in said output grating block are cynical gratings; and 

3 two said input grating blocks provide said wavelength sets to saiu output grating block. 



1 17. The multiplexing system of claim 14, wherein: 

2 said muhi-dimensional gratings in said output grating block are cubical gratings; and 

/ 

3 three said input grating blocks provide said wavelength sets to said output grating block. 

1 18. A de-multiplexing system, comprising: 

2 a light source suitable for providing an input^Hght beam having at least two light 

3 wavelengths; and 

4 a multi-dimensional grating suitable for^eceiving said input light beam and diffracting at 
i_ : 5 least one said light wavelengtlyto form two output light beams, thereby de- 

6 multiplexing said light wavejengths into respective said output light beams. 

. 1 19. The de-multiplexing system of d^m 1 8, wherein: 
1"'^ 2 one said light wavelength is a principal wavelength; 



£ 3 the other said light wavelength is a diffractable wavelength; and 

!= * / 

f" 4 said multi-dimensional grating is arranged such that said light beam is received and said 

I 

LI 5 principal wavelength is passed therethrough and said diffractable wavelength is 

yj I 

p 6 separated from sain principal wavelength. 

P / 

1 20. The de-multiplexing s^^tem of claim 19, wherein said principal wavelength is a plurality 

2 or range of wavelengths, thereby producing one said output light beam having said diffractable 

i 

3 wavelength and the other said output light beam having said plurality or range of wavelengths. 

1 21. The de-multiplexins system of claim 1 8, wherein: 

2 at least one said lidnt wavelength includes a plurality of wavelengths; and 

3 said multi-dimensional grating has characteristics suitable for diffracting said plurality of 

4 wavelengths concurrently. 
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1 22. The de-multiplexing system of claim 18, wherein: . 

2 at least one said light wavelength includes a range of wavelpgths; and 

3 said multi-dimensional grating has characteristics suitable for diffracting said range of 

4 wavelengths. / 

1 23. The de-multiplexing system of claim 18, whereiiyfaid multi-dimensional grating is a 

2 planar grating. 



1 24. The de-multiplexing system of claim 23, wherein: 

2 said planar grating is optically two-dimensionally asynmietrical; and 

3 said light wavelengths are each respectj/ely diffracted by said planar grating with respect 

4 to one asymmetric dimensionythereby permitting said planar grating to de- 

5 multiplex said diffractable wavelengths into respective said output light beams. 



1 25. The de-multiplexing system of claim 1 8, wherein said multi-dimensional grating is a 

2 cubical grating. 

1 26. The de-multiplexing system of claim 25, wherein: 



p 2 said cubical grating is optically two-dimensionally asymmetrical; and 

^ 3 said light wavelengths are each respectively diffracted by said cubical grating with 



|:f 4 respect to one asyi^etric dimension, thereby permitting said cubical grating to 

5 de-multiplex said diffractable wavelengths into respective said output Hght beams. 



1 27. The de-multiplexing system of claim 25, wherein: 

2 said light source further provides said light beam having a third said light wavelength; 

3 said cubical grating is optically three-dimensionally asymmetrical; and 

I 

4 said light wavelengths are each respectively diffracted by said cubical grating with 

5 respect to onef asymmetric dimension, thereby permitting said cubical grating to 

6 de-multiplex said diffractable wavelengths into respective said output light beams. 



1 28. The de-multiplexing system of claim 1 8, wherein the de-multiplexing system includes a 
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2 plurality of said multi-dimensional gratings and said light source provides said light beam with a 

3 plurality of said light wavelengths such in number that each said multi^jamensional grating 

4 separates at least one said Ught wavelength. 

1 29. The de-multiplexing system of claim 28, wherein saii^^lurahty of said multi-dimensional 

2 gratings are physically discrete. 

1 30. The de-multiplexing system of claim 28, wherein said plurality of said multi-dimensional 

2 gratings are integrated into one contiguous physicabunit. 



1 31. The de-multiplexing system of claim 18A^herein: 

2 said light wavelengths are wavelength sets comprising pluralities of wavelengths of Ught; 

3 the de-multiplexing system includes a plurality of said multi-dimensional gratings 

'•"^ 4 suitably arranged to form ar/input grating block; 

Q I 

£!j 5 the de-multiplexing system includ|Bs a plurality of said multi-dimensional gratings 

6 suitably arranged to fornyat least one and as many as three output grating blocks; 

7 said input grating block is suita|>ly arranged to receive said input light beam and to 
s 8 diffractably provide ea|ch said wavelength set to a respective said output grating 
r , 9 block; and 

i \ 



10 said output grating blocks are suitably arranged to each receive one said wavelength set 

/ 

p 1 1 from said input gr^ng block and to diffractably provide its said wavelength set as 

^"12 a different said output light beam, thereby de-interleaving all said wavelengths of 

13 light. 

1 32. The de-multiplexing system of claim 32, wherein: 



2 said multi-dimension|l gratings in said input grating block are planar gratings; and 

3 two said output grating blocks receive said wavelength sets from said input grating block. 



1 33. The de-multiplexing system of claim 32, wherein: 

2 said multi-dimensio^nal gratings in said input grating block are cubical gratings; and 

3 two said output grating blocks receive said wavelength sets from said input grating block. 
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1 34. The de-multiplexing system of claim 32, wherein: 



l^dc J 



2 said multi-dimensional gratings in said input grating Wock are cubical gratings; and 

3 three said output grating blocks receive said wavel^rigth sets from said input grating 

4 block. 



1 35. A method for multiplexing, comprising the^teps of: 

2 (a) providing at least two input light beams each having respective light wavelengths; 

3 and ^ 

4 (b) diffracting at least one said ligh^wavelength in a multi-dimensional grating to 

5 combinably form a single output light beam. 



1 36. The method ofclaim 35, wherein: 

2 said light wavelength from oni said light source is defined to be a principal wavelength 

3 and said light wavelengths from other said light sources are defined to be a 

^'i 4 diffractable wavelength; and 

'J / 

5 said step (b) includes arranging said multi-dimensional grating such that said input light 

6 beam having said principal wavelength is received and passed therethrough and 



r= 7 said hght bearn/having said diffractable wavelength is received and said 

p 8 diffractable wavelength is combined with said principal wavelength. 



1 37. The method of claim 36, wherein said principal wavelength is a plurality or range of 

/ 

2 wavelengths, thereby producing said output light beam with an addition of said diffractable 

/ 

3 wavelength into said plurality or range of wavelengths. 



1 38. The method of/claim 35, wherein: 

2 at least one said light wavelength includes a plurality of wavelengths; and 

3 said step (b) includes diffracting said plurality of wavelengths concurrently in 

4 said multi-dimensional grating. 

1 39. The method! of claim 35, wherein: 
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2 at least one said light wavelength includes a range of wavelengths; 

3 said step (b) includes diffracting said range of wavelengths in sai^multi-dimensional 

4 grating. 

1 40. The method of claim 35, wherein said step (b) includes cOTicurrently diffracting two said 

2 light wavelengths respectively with optical two-dimensional asymmetry in said multi- 

3 dimensional grating. 



1 41 . The method of claim 35, wherein said step (b) mcludes concurrently diffracting three said 

2 light wavelengths respectively with optical three-dimensional asymmetry in said multi- 

3 dimensional grating. 



,1 42. The method of claim 35, wherein: 

2 said step (a) includes providing a plurality of said input light beams each having 

Q 3 respective light wavelengths; fnd 



4 said step (b) includes diffracting at least one said light wavelength in each of a plurality 



H« 5 of said multi-dimensional gcatings. 

p 1 43. The method of claim 42, wherein ^said plurality of said multi-dimensional gratings are 

Q 2 physically discrete. 

□ 

1 44. The method of claim 42, wherdn said plurality of said multi-dimensional gratings are 



r^r 

2 integrated into one contiguous physical unit. 



/ 



1 45. The method of claim 35, wherein: 

2 said step (a) includes providing said input light beams having respective wavelength sets 

3 comprising pluralities of wavelengths of light; and 

4 said step (b) includes: / 

5 receiving each saia input light beam in an input grating block formed of said 

6 muhi-dimensional gratings; 

7 diffractably providing said wavelength sets to an output grating block formed of 
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8 said multi-dimensional gratings; and 

9 diffractably combining said wavelength sets to foraf said output light beam, 
1 0 thereby interleaving all said wavelengtlj^f light. 

1 46. The method of claim 45, wherein: 

2 said multi-dimensional gratings in said output getting block are planar gratings; and 

3 said step (b) includes providing two said inputygrating blocks. 

1 47. The method of claim 45, wherein: 

2 said multi-dimensional gratings in said output grating block are cubical gratings; and 

3 said step (b) includes providing two said input grating blocks. 



1 48. The method of claim 45, wherein :y 
^ 2 said multi-dimensional gratings in said output grating block are cubical gratings; and 

LJ / 

£:| 3 said step (b) includes providing three said input grating blocks. 



1 49. A method for de-multiplexing, comprising the steps of: 

^ J 

5 2 (a) providing an input light beam each having at least two light wavelengths; and 

3 (b) diffracting at least on/said light wavelength in a multi-dimensional grating to 

Q 4 seperably form a^^ least two output light beams. 

□ 

^" 1 50. The method of claim 49, wherein: 

2 one said light wavelength is defined to be a principal wavelength and other said light 

3 wavelengths |tre defined to be diffiactable wavelengths; and 

4 said step (b) includes receiving and passing said principal wavelength through said multi- 

5 dimensional jgrating and receiving and diffractably combining said diffi-actable 

6 wavelength with said principal wavelength. 



1 51. The method of clair 1 50, wherein said principal wavelength is a plurality or range of 

2 wavelengths, thereby producing one said output light beam having said plurality or range of 

3 wavelengths and other said output light beams having said diffractable wavelengths. 
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1 52. 



1 53. 
2 
3 
4 



The method of claim 49, wherein: 

at least one said light wavelength includes a plurality of wav/flengths; and 
said step (b) includes diffracting said plurality of wavelengths concurrently in 
said multi-dimensional grating. 

The method of claim 49, wherein: 

at least one said light wavelength includes a ran^ of wavelengths; and 
said step (b) includes diffracting said range o^avelengths in said multi-dimensional 
grating. 



1 54. The method of claim 49, wherein said step (b) includes concurrently diffracting two said 

^ . 2 light wavelengths respectively with optical t\YO-dimensional asymmetry in said multi- 

3 dimensional grating. 

Q 
Q 

/;] 1 55. The method of claim 49, whereii/said step (b) includes concurrently diffracting three said 

1='^ 2 Hght wavelengths respectively with optital three-dimensional asymmetry in said multi- 

. 3 dimensional grating. 
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56. The method of claim 49, wherein: 

/ 

said step (a) includes providing said input hght beam having a plurality of respective said 

light wavelengths|/and 
said step (b) includes dimacting at least one said Hght wavelength in each of a plurality 

of said muhi-dimensional gratings. 



1 
2 
3 
4 
5 
6 



57. The method of claim 49, wherein: 

I 

said step (a) includes providing said input light beam having multiple wavelength sets 

comprising pluralities of wavelengths of light; and 
said step (b) includes: 

input light beam in an input grating block of said multi-dimensional 



receiving said 



gratings; 
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7 diffractably separating said wavelength sets in said input gratin^lock and 

8 providing each said wavelength set to a respectiv€output grating block of 

9 said multi-dimensional gratings; and ^^^y'^ 

10 diffractably forming each said wavelength^set into one said output light beam in a 

1 1 respective said output grating^Mock, thereby de-interleaving all said 

12 wavelengths of light 

1 58. The method of claim 57, wherpifi: 

2 said multi-dimensional gratings in said input grating block are planar gratings; and 

3 said step (b) includes providing two said output grating blocks. 

1 59. The method of claim 57, wherein: 

2 said multi-dimensional gratings in said input grating block are cubical gratings; and 

3 said steR/O)) includes providing two said output grating blocks. 

1 60. Th/method of claim 57, wherein: 

2 y^id multi-dimensional gratings in said input grating block are cubical gratings; and 

3 said step (b) includes providing three said output grating blocks. 



